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TIIK POT.VTO-TI IM’.H MOTH. 

1 ‘ hti.t r > '* n <>/" r < /'*11 

|;> 1 ‘ 11 . < arm mm n, S' 1 > 

[n 1 'haul' of I'rnrk < n p awl Stnrttl l*rn<inct h st* I >" simutinns 

1 \TliniH'(T()U 1 . 

y ol manv years the putato-tuber moth. know n Beirutii icjiIIn as 
rithonmim <>j>< roil* tin /all., has been tlu* wohj potato pest in 
California. It lias now reached the State 
of Washington anil menaces adjacent ^ 7 

States. This insect finals also upon to- % ^ 

mato, eggplant, ami tobacco, which do H^ 

not, however, a< a rule,sutler much injur\. *«** > ‘' ^ 

Whan it occurs on tobacco it is known as 
t he split worm. 

The mature moth <»t this species, which 
is <piite small ami grayish in color, is 
shown in figure 1. u; the larva is shown in 
f> and c; and the pupa in </. Si/.(‘< an 1 in¬ 

dicated I>v the* si/.e lines in the' ligure. 

'Y\w eg< r s mav la' laid upon thi' leaves or Yin. i.-riiepot*to-t n^rmotit Phth^ 

...! T\m:rn njicrculrlhi *i Modi. ft. Ian a, 

on other parts ol tin' plants, ami I lu nu- hurral vie * f< i.ma. dorsal view d, 

, U | (c eateniillars or worms quickly ho re V u V k ✓. /. Moment «.f l.ma m- 

* . , • 1 iree<I Redrawn from K le\ and 

between the. surfaces of the leaves or into , Iowar( , } 

the potato skin, w hich they mint' in e\ ery 

direction, finally devoiirinjr the exterior. Il •' believed tlini there 
are two or more generatimi> in the course of it summer, ami certainly 
another one can he produced in store. It t inis happens t hat this insect 
hclomis to hoth truck-crop and storcd-proihiet insect pests. 

An example of injury hy this species to potatoes h shown in little 
•_> At </is it s('ct ion sltow in<i the e^e.s at the top; :it /<, it badly infested 

n„. ,.„nnu h.T„ g,vo„ ,s prolim.nary i„ U.ar.nor and Ksn.d «dh 0- fori**- of " *m.ng l-oto 
growers .not g.vu.g general information ,n regard . . remedies. Work has tag .. on fins ,|«»s and suit 
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THE ROTATO-TUBEH MOTH. 


potato in section: at the. left is a section containing two pits, d and 
/’, in which the larva has been at work, while at // and c are show n 

► 

the egg, highly magnified. 

mSTKllUTlON', 


This specie's is widespread in its distribution, blit in this country, 
until the. present year (1912), wo did not know of its rapid dissemina¬ 
tion. Abroad it is well known in Hawaii, all portions of Australia, 
New Zealand, Algeria, and many other countries, including southern 
Europe. As an enemy to tobacco it has been known for several 
years in Florida and in North Carolina, South Carolina, and Virginia . 1 

The directions for applying remedies 
which follow arc* for the benefit of per¬ 
sons inquiring in regard to means of 
control. Which of these should be 

used can be best determined bv trial in 

%■ 

the different localities under the differ¬ 
ent conditions in wliicli the insect ex¬ 
ists. This applies especially to the 
question as to the best material for 
fumigation. 

EVIDENCE OF IMPORTANCE. 

As evidence of the importance of the 
pest a few quotations or notes should be 
made. 

Mr. J. E. Graf, working under the 
direction of the writer, wrote: 



Flo. 2. Work of the potato-tuber moth:a, 
Section of tuber, showing eye and eggs 
deposited about it; b, egg in outline; c, 
egg, lateral view; J,/,mines of larva in 
potato, a , Natural size; 6, c, greatly en¬ 
larged; d ,somewhat reduced. (Redrawn 
from Riley and Howard.) 


In September, 1912, an unusual outbreak of 
this pest occurred at El Monte, Cal., due entirely 
to a combination of circumstances. Thousands 
of acres of potatoes were planted in southern Cali¬ 
fornia—many more than the market would stand. 
This meant that the market was continually clogged and the prices were poor, so that 
the crop was worked off very slowly. The tuber moth (Phthorinuva o pcrculclla) is 
always found here, but the crop is generally handled so quickly and carefully that small 
loss results. This year, however, careless work and the leaving of potatoes in the 
ground too long have given the insect a tremendous start, and now its ravages are 
greater than ever before. A combination of the moth and low prices has so discouraged 
many of the growers that they are leaving their potatoes to rot, and as these are becoming 
infested there will be a great number of moths waiting for the fall potatoes. * * * 

Later, September 17, 1912, Mr. Graf wrote in regard to this species 
that two growers near El Monte, Cal., lost $90,000 and $70,000, 
respectively, on potatoes that year, items of this kind show the 
necessity of investigating the problem. 

1 It is somewhat doubtful if the splitworm oil tobacco and the potato-tuber moth are the same insect, 
although they appear to be identical according to the best authorities on the subject. This is a matter to 
be settled later. 
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Aside from iiiiiikm'ous similar complaints, including the n^ittil limn- 
bor from California for the past two \ cars, this sp r< ies 1 1 a^ been re¬ 
ceived from Kngle bake and I hdlettsvillc, Tex.: San Jose, Cosin Kira; 
Srat t lo Aul)iirn, ami ^ akiinn .Wash.; Xow* ^ ork (’ity, w lion* it Inis not 
hccoiiu' acclimatized so far ns known; Fort Collins, Coin.; ami bnri- 
morr, X. l)ak. Thrso records inrludr only occurrences on potato. 

In thr ras* of the last report the tuber moth wih stated to have 
been imported into southern California in potatoes from (’hina. It is 
doubtful if tin* spreies has been introduced into Xortli Dakota, but 
impiirios ha\e been made in regard to tin* danger of it> being intro- 
dtired there as well as into Minnesota and some other States. 

m.Miimi.s. 

The potato-tuber moth is a diflieult insect to control. It is not 
possible to reaeb tin 4 tuber worms in their mines in the potatoes or in 
tin 4 stalks or tubers growing in the (add, whieh makes it necessary to 
proeeed against the pest by ot her met hods. Of t hose, several must ho 
employed to insure Mieress. 

The first measure consists in the maintenance of elean methods of 
cult i\ alien. This implies that all infested potato plants and soluna- 
eeous weeds, surh as ground cherry, bull nettles, horse nettles, and 
volunteer potato plants, grow ing in the* same vicinity as the potatoes, 
must be destroyed. This ran bo done by prompt burning as soon 
as insert infestation is manifest. The burning of the weeds will 
eliminate places for the breeding of the insert or for its successful 
hibernation. Domestic animals sm h as sheep and hoes art' valuable 

for the destruction of remnants and may be utilized bv merely turn- 

«■ * • 

ing them into tlie held. 

Crop rotation, as in most other eases of insert injury, is desirable 
where possible, and the cooperation of all potato growers of the neigh¬ 
borhood is practically a necessity. In certain rases, as. for example, 
in a county when' many potatoes are grow n, it might he possible by 
h'gislation to enforce the disront inuanre of potato planting fora year, 
requiring at the same time the destruction of tin* weeds which serve as 
food plants. There are several alternate food crops which do not 
sutler materially from this insect. About the best of these are 
leguminous crops, like heads, peas, row peas, alfalfa, and clover. 
These possess a dual value, as they all act as soil restorers. Sugar 
beets, celery, and crucifers are also good as alternate food crops. 

Grains may servo in the same wav, as they arc' not attacked bv the 
♦ ^ & % 

tuber moth. Care in digging is advisable in order not to cut into the 
tuber or leave 4 dug potatoes in the field over night where reinfestation 
could occur. 

UMIf..\T|n\ 

While all of those remedies are of value, the best remedy is tin* 
fumigation of infested tubers w ith bisulphid of carbon or hydrocyanic- 
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the i*oI'A io-1 rHi;i: moth. 


neid giis. If bisulphid of carbon is used, it sliovdd lx* at flu* rate of 
■'1 ])(>unds to 1,000 cubic feet of air space, including tlx* potatoes; 
1 ounce to a barrel of 90 pounds’ capacity would not be excessive. 
With an exposure of not more than 24 hours, no harm should be done 
to the potatoes for planting. The bisulphid should be evaporated in 



Fig. 3.—Fumigator used for stored products infested by insects. (Author’s illustration.) 

tins, like pie plates, and a cover should be placed on the top of the 
fumigating barrel or box so as to make it as nearly air-tight as possi¬ 
ble. At the end of 24 hours the potatoes should be removed, placed 
in a fresh barrel, and (dosed up. 

Where it can he conveniently done hvdrocvanie-acid £ns should 
be used in a specially constructed fumigator (see fig. 3), also gas- 
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tij'lil. In tin* ease of hisiilphid of carbon there i* pvat danger in 
1 >rinLfinLT the chemical into pro\imil\ to lire, such ns a lighted lantern 
or eipir, for tin* pis is highly inflammable and e*\ m e*\ploM\ e. Then, 
too, tin* hisulpliid-of-carhnn method costs slightl\ more than the 
h\ dioevnnic-aciel-pis met hot I. 

iMimipttion with hydroew anie-ae id pis, properly performed, is 
not dangerous, hut if improperly performed i* <h*eieledl\ dangerous 
to human and other animal lift', as the fumes are \er\ poisonous and 
are deadly when inhaled in any amount. This pis is more pene¬ 
trating than hisiilphid (»f earhon and can he u*ee| hv an intelligent 
person without trouble, if he liiM familiarizes himself thoroughly 
with the procedure' I>\ carefidh study i11j_r tin* printed direction-, or 
assisting some one who has had experience in this work. The cubic 
content* of tin* receptacle to he fumigated, on w hieli i* based the 
amount of chemicals to lx* used, can he readilv computed. 


Tin co\nti:i < Tii»\ o! \ n mk.atuh 


A 1 >11i 1 (IinLT* ho\, or room (see* f ilT. l\) of about 100 to *200 hu*lids’ 
capacity suitable for the fumigation of a quantity of potatoes would 
contain about 500 euhie fe*et. A fumipitor of this e uhie capacity 
miidit be built s fe*e*t square* b\ S feet in height. A paid. and perhaps 
tin* be*st, means of pn*ve*iit iiu: tin* esrnpe of tile* pis would he to hue 
tin* fumi<xate»r w ith slu*et tin, with soldered joints, and over slienthim;. 
Ane)tln*r method would he* to sheath tin* room inside*, cover tin* walls, 
(•(‘ilini:, and floor with tarred or heavy building paper, with joints 
well lapped, and cover the* in*idc with matched ceiling hoard*. The* 
fumipttea* should always he* equipped with a tipht door in which tlu* 
joints have* been broken, similar to tin* door of a refrigerator or safe*, 
and should close with two refrip'rator catches apt in.* t a thick fe*lt 
weather strij>, which should render it practically pis-ti^ht. Thus 
constructed it would furnish sullieient space for the fumipition of 
about 200 bushels e»f material. The*ro would also he* snflieient space 
ftu* the application and diffusion eif tlu* hydrocyanic-acid pi^,‘ earhon 
bisidphid, e>r otlu*r fumipmt freun the* t<>|> with a clinrp* more than 
necessary for the quantity of potateies tn*ated. 

Approve*el: 

»l amks Wilson, 

cr* tanj of Aynculturt '. 

Wvsiiinoton*. 1). (\. St ptt nthtr ->0, 1912. 


NoTF Fumigation with liyUrKyamr-aein g-is Ls eonseUertM in l uvular N » 11J h w .11 |.i» s**nt i 

un> one who requests it. slating that it is to he us>l for the |>oi.ito-tuher moth 
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